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What we want to model:
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The Ship Product Model

● 216: Ship Moulded Forms

● 215: Ship Arrangements

● 218: Ship Structures

● 217: Ship Piping

● 226: Ship Mechanical Systems

● 234: Ship Operational Logs

❍ yyy: Ship Hydromechanics

❍ ...

215

216 217

218

Ship
Common

Model
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Challenge:
Interoperability

AP 216

AP 215

AP 217

AP 218

geometry

structural details

geometry

cargo, compartments,
coating

assembly
items

attachments,
penetrations

coating

= needs
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Contents of the
Ship Common
Model
✔ modelling framework
✔ common utilities
✔ reusable domain models
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Modelling approach

● Use the Building Block concept

● To develop a suite of ship related APs.
● These are ARM modules

❖ for a comprehensive ship product model
❖ and controlled reuse of its concepts

● in Express
❖ for AP development
❖ and implementation.

● Currently 130 BBs.
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● Requirements that they fulfil:

❖ integrated model approach, re-use of sub-models
❖ concurrent model development
❖ ISO compatibility
❖ suited for early implementation

The Building Block approach
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SCM domains
● modelling framework (Item-Definition-Representation)
● Parts
● Features
● Product structures (by space, system, assembly)
● General characteristics
● Configuration management
● Location
● Moulded form
● Ships
● Ship materials
● Externally defined references
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approval

change

version

shape,
geometry

function, design
manufacturing,
...

Item_structure
Item_relationship Set

Set

assemblyspace system

panelcompartment

ship

piping

part

pipe structure

feature

Item

Definition

Representation

Set

Set

The modelling framework
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Ships

imo_number

text

label

unit

ship_identifier

(ABS)
general_characteristics_definition

(RT) defined_for  S[1:?] 

ship

(ABS)
item

name documentation  S[0:?] 
external_reference

description description 

ship_context 
(INV) ship_items  S[0:?] 

units  S[0:?] (ABS)
functional_definition

user_def_function 

ship_designation

flag_state 

ship_name 

port_of_registration 

call_sign 

ship_identification 

ship_type_description 

(ABS)
shiptype

description 

(RT) defined_for  S[1:?] 
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Versions

textlabel

(ABS)
item_relationship

(ABS)
definable_object

(ABS)
definition

(ABS)
versionable_object

version_id 
identifier

defined_for  S[1:?] 
(INV) definitions  S[0:?] 

item_1 

(ABS)
item

item_2 

(ABS)
item_structure

items  S[0:?] 

relationships  S[0:?] 

revision

name 

members  S[1:?] 

reason 

revision_with_context

context_of_revision 

version_history

versions  S[1:?] 

relationships  S[0:?] 
version_relationship

predecessor successor 

reason 

current_version 

1
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Change

(ABS)
versionable
_object

person_and_organisation

date_and_time
(ABS)
event

approval_event

*caused_when

(ABS)
definition_change_event

envisaged_definition_creation

base  S[0:?]

definition_creation

base  S[0:?]

subject

definition_modification

subject

definition_deletion

subject

check

caused_by

change

change_reference
(INV) possible_states  S[1:3]

(ABS)
change_state

change_request

initiatoraddressee

solution_alternatives  S[0:?]

change_impact
impact  S[1:?]

change_plan

checks  S[0:?]

impact

change_realization
checks  S[0:?]

impact

author

date_time

base  S[1:?]
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approval_relationship_status

approval_status

label

(ABS)
definition

text

person_and_organisation

date_and_time

approval_relationship_event

(ABS)
event

approval_event

result 

user_defined_result 

approvals  L[1:?] 
*(INV) approval_reference  S[1:1] 

approval_history

subject 
(DER) status 

*caused_when 

caused_by 

description 

result 

approval_relationship_history  L[1:?] 
*(INV) approval_relationship_reference  S[1:1] 

definition_approval_relationship

approval_context constrained_item 

(DER) status 

Approval
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external_reference

universal_
resource_locator

address

document_reference

document_reference_
w ith_address

protocol_type

any_address

text

label

identif ier

Label

INTEGER

location

description

*protocol

*other_
protocol_ty pe

machine_adress 
location

port

*internal_location 
*street_number 
*street 
*postal_box 
*town 
*region 
*postal_code 
*country  
*f acsimile_number 
*telephone_number 
*electronic_mail_address 
*telex_number

External_reference

external_
instance_reference

global_id

Label

schema_name
entity_type

target_guid
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Material
Ship_m aterial

Hom ogeneous_
shi p_m aterial

weld_filler_m aterial

(ABS)Definition

(ABS)Item

External_reference

W eld

Elect rode_chem i cal _
com posi tion

(ABS)Part

Label

Density_m easur e

Ratio_m easure

Stress_m easur e

D ilatation_m easure

Ident ifier

Percent age

(RT)defi ned_for  S[1:?]

*materi al_reference

descri ption

densi ty

poisson_rat io

stress_of_fract ure 
youngs_modul e 
yield_point

thermal_expansi on_coeff icient

(RT)defi ned_for  S[1:?]

elect rode_i d 
materi al_st rength_id 
notch_i mpact_w ork_i d 
chem ical_composi tion_id

chem ical_composi tion

chrom i um 
carbon 
silicon 
manganese 
phosphorus 
sulphur 
nickel  
molybdenum 
alum inium 
zirconi um 
titanium 
copper 
vanadi um

(RT)defi ned_for  S[1:?]
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Product_structure_by_system

(ABS)system (ABS)system_relationship

(ABS)definition

(ABS)item (ABS)item_relationship (ABS)item_structure

(ABS)definable_object

(RT)item_1

defined_for S[1:?]

(INV)definitions S

item_1
item_2

relationships S

items S
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Product_structure_by_space

space_product_structure_definition

members S[1:?]

RT members S[1:?]

space_product_structure_revision

revision

local_units S[0:?]

id

representation

representations S[0:?

(ABS)
design_definition

external_relationships S[0:?]
external_items S[0:?]

defined_for
(INV) definitions S[0:?]  S[1:?]

id

RT_items S[1:?]

contained_inspace_product_structure

external_item_2

STRINGlocal_id

STRINGcompany_id
global_id

target_guid

external_instance_reference

external_item_1

RT item_2

RT item_1

space_product_structure_relationship

item_2

RT item_2
RT item_1

(ABS)
space_arrangement_relationship

item_1 (ABS)
item_relationship

relationships S[0:?]

items S[0:?]

(ABS)
space

(ABS)
part

ship_context
(INV) ship_items S[0:?]

units S[0:?]

ship
(ABS)
system

(ABS)
item

(ABS)
definable_object

(ABS)
item_structure

(ABS)
versionable_object

(ABS)
definition

unit
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● 215

❖ cargo

❖ compartment characteristics

❖ ...

● 217

❖ piping

❖ ...

● 218

❖ manufacturing of structures

❖ welding

❖ ...

Domains outside
the SCM

● 226

❖ mechanical products

❖ ...

● 234

❖ monitored data

❖ activities and events

❖ ...
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SCM Mapping

product

prod_def_frmtion

of_product

product_definition
formation

char_prod_def

char_definition

property_definition
definition

prod_def_shape

shape_aspect
of_shape

represented_def

property_def_repr
definition

representation

used_representation

rep_item

items S[1:?]

Item Item_structure

Definition

Representation

Item_relationship

shape,
geometry

Set

function,
design,
manufac-
turing ...

Set
Set

Set

systemship part

plate panel_system

feature

cutout

Domain Models

Modelling Framework

non-feature

feature

non-feature

feature
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Challenges

● Clean distinction between ship specific concepts and IR concepts

● Scoping of a BB:

❖ not too large (entire BB shall be reused);

❖ INVERSE

● How include supertype constraints?

● How scope select types?

● Link to AIM and ATS part of a concept?

❖ Harmonisation on UoF level more/also useful?

● How recognise a BB in an AP?

● How make people accept and reuse existing concepts?

● How enforce discipline in development and usage?


